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Claims 




(Amended) A method for disglaying a color image comprising the 
steps of : 

illuminating a multillevel optical phase element with a 
light source having a plurality of wavelengths of interest, said 
multilevel phase element diBAejrsing light from said light source 
by diffraction and focusdjigFE^ dispersed light onto an imaging 
plane; and actuating a Irgflf modulating display in the imaging 



plane having a plurality of 
element assigned to transmi 
within the near field regioi 
so as to receive said dispe 
multilevel optical phase el 



pixel elements, each said pixel 
a predetermined spectral region, 
of said multilevel display element 
ised and focused light from said 
ment . 




The method of claim 1 wherein saidT display is positioned at a 
distance Z from said multilevel odftical phase element, wherein Z 
is determined by the relationship/i 



<Z< 



3X, 



Long 



Short 




wherein T is the periodicity of said multilevel optical 
phase element, X^^ong is the longest wavelength of said plurality 
of wavelengths of interest andf Aghort is the shortest wavelength 
Q f s aid_p_lur a 1 i ty of wave 1 gngxhs^o^ e re sj^ 



(Amended) The method of clain 
light source having a polychrc 

(Amended) The method of clain 
plurality of subsources each 
spectral distribution. 



1 further comprising providing a 
matic spectrum. 

^1 further comprising providing a 
(source having a different 



5. 



(Amended) The method of clairl 4 further comprising emitting 
light from each said subsourcl with a light emitting diode. 




(Amended) The metho? of claim 4 further comprising providing a 
laser as each said s\ 




)source . 



(Amended) The metJrcjai^of claim 1 further comprising providing a 
multilevel optical plr^pse element that is multilevel in two 
othogonal directions. 



The method of claim 2 wherein said display is positioned at a 
distance Z from said multilevel optical phase element, wherein 2 
is determined by the relations lip : 



3X. 



Long 



2T' 



3X 



Short 



wherein T is the periodicity of said multilevel optical 
phase element, }^u^ng is the longest wavelength of said plurality 
of wavelengths of interest and Xshort is the shortest wavelength 
of said plurality of wavelenc[|ths of interest. 



9. 



The method of claim 2 wherein sai 
distance Z from said multilevel 
is determined by the relationshi 



display is positioned at a 
btical phase element, wherein Z 



3X 




Long 



wherein T is the periodicity of said multilevel optical 
phase element, XLong is the longest wavelength of said plurality 
of wavelengths of interest and Ashort is the shortest wavelength 
of said plurality of wavelengths of interest. 



(Amended) A method for disAaying a color image comprising the 
steps of: 

focusing light, from a light source having a plurality of 
wavelengths of interest, using a plurality of focusing elements; 

illuminating a multilevsl optical phase element with light 
focused by said plurality of Excusing elements, said multilevel 
phase element dispersing ll^BCMrom said plurality of focusing 
elements by diffraction angx^cusing the dispersed light onto an 
imaging plane; and 

actuating a light modulj^ting display in the imaging plane 

Lements, each said pixel element 
srmined spectral region, so as to 
receive said dispersed light ^rom said multilevel optical phase 
element . 



having a plurality of pixel e 
assigned to transmit a predet 



(Amended) The method of clai^i 
said plurality of focusing 
lenslets and wherein said dis 
from said multilevel optical 
determined by the relationship 



10 further comprising providing 
elements including a plurality of 
^lay is positioned at a distance Z 
ase element, wherein Z is 



• <Z< 



3X, Z -T' 

long 3 



3X , Z -2T' 

short s 



2T^Z^ 



2T^Z 



<Z<\ 



3X, Z - 2T^ 3X , Z '2T' 

long 3 \ short s 



wherein T is the periodicdlty of said multilevel optical 
phase element, Zg is equal to the distance between said 
multilevel optical phase element) and said lenslets minus the 
focal length of said lenslets. 



12. The method of claim 11 wherein said display is positioned at a 

distance Z from said multile^ ^el optical phase element, wherein Z 
is determined by the relatioij.ship : 



3X ■ Z - 

long 3 



2T^Z 



3X , Z -2T' 

short 3 



2T^Z, 



2T^Z 



3X, Z -2T^ \ 3X ^ Z -2T^ 

long 3 i\ short 3 



14 , 



15, 



wherein T is the periodi 
phase element, Zg is equal to t 
multilevel optical phase el 
focal length of said lens 




ity of said multilevel optical 
le distance between said 

and said lenslets minus the 



The method of claim 11 whe^rfn said multilevel optical phase 
element is constructed such that a magnification produced by 
said plurality of lenslets prod 
size substantially equal to the 
in said display. 



uces an dispersion element of a 
dimensions of each pixel element 



The method of claim 14 wherein 
by the equation: 



M=l + 



said magnification (M) is given 



Z 



wherein T is the periodicity of said multilevel optical 
phase element, Zg is equal to the distance between said 
multilevel optical phase element! and said lenslets minus the 
focal length of said lenslets and Z is the distance between said 
multilevel optical phase element land said display. 



16, 



17. 




18. 



(Amended) A system for di^ playing a color image comprising: 
a light source emitting a plurality of wavelengths of 
interest; 

a multilevel optical phase element positioned to receive 
light from said light source, said multilevel phase element 



dispersing light from said . 
focusing the dispersed light, 



ight source by diffraction and 
onto an imaging plane; and 
a light modulating electronic display positioned in the 
imaging plane and having a plurality of pixel elements, each 
said pixel element assigned to transmit a predetermined spectral 
region, positioned within the near field region of said 



multilevel optical phase so 
from said multilevel phase e 

The system of claim 16 where 
distance Z from said multile 



as to -receive said dispersed light 
Lament . 

Ln said display is positioned at a 
^el optical phase element, wherein Z 



is determined by the relationchip : 




wherein T is the periodicity of said multilevel optical 
phase element, Aj^ng is the longest wavelength of said plurality 
of wavelengths of interest and Aghort is the shortest wavelength 
of said plurality of wavelengths of interest. 

The system of claim 17 wherein said display is positioned at a 
distance Z from said multilevel optical phase element, wherein Z 
is determined by the relationship: 



2T^ 



3A 



<Z< 



2^2 



Long 



3X 



Short 



wherein T is the periodicity of said multilevel optical 
phase element, A^ong is the longest wavelength of said plurality 
of wavelengths of interest and kshort is the shortest wavelength 
of said plurality of wavelengths of interest. 



• -33- # 



19. The system of claim 17 Hwherein said display is positioned at a 

distance Z from said mmLtilevel optical phase element, wherein Z 
is determined by the retationship : 



-<Z< 



3X1 3X,^ , 

Zong Short 



wherein T is the periodicity of said multilevel optical 
phase element, Xj^ong is the! longest wavelength of said plurality 
of wavelengths of interesta and Xghort is the shortest wavelength 
of said plurality of wavelengths of interest. 

20. (Amended) The system of cl|aim 17 wherein said light source has 
a polychromatic spectrum. 

21. The system of claim 16 wherein said light source comprises a 
plurality of subsources each\ sybsource having a different 
spectral distribution, 

22. The system of claim 21 wherein each said subsource is a light 
emitting diode. | 

I 

23. The system of claim 21 wherein| each said subsource is a laser. 



\ 



24. The system of claim 16 wherein isaid multilevel optical phase 
element is multilevel in two ot'hagonal directions. 



25. (Amended) A system for displaying a color image comprising; 

If 

a light source having a plurality of wavelengths of 
interest; 

a plurality of focusing elements positioned to focus light 
from said light source; v 

a multilevel optical phase element positioned to receive 
light focussed by said plurality o^f focusing elements, said 
multilevel phase element dispersing light from said plurality of 



focusing elements by diffraction ai^i focusing the dispersed 
light onto an imaging plane; and 



t 

a light modulating electronic \display positioned in the 
imaging plane and having a pluralityv of pixel elements, each 

V 

said pixel element assigned to transmit a predetermined spectral 



-34- 



region, positioned so asuto receive said dispersed light from 
said multilevel optical Rhase element. 

(Amended) The system of claim 25 wherein said plurality of 
focusing elements comprises a plurality of lenslets and wherein 
said display is positioned! at a distance Z from said multilevel 
optical phase element, whepein Z is determined by the 
relationship : 



2T^Z 



3X, Z - rM 3X . Z -2T^ 



long s 



short s 



2T^Z, 



3X, Z -2T^ 

long s 



2T^Z 



3A , Z -2T' 

short s 



wherein T is the periodijcity of said multilevel optical 
phase element Zgis equal to the distance between said multilevel 
optical phase element and saidi lenslets minus the focal length 
of said lenslets, Xi^ng is the I'argest wavelength of said 
plurality of wavelengths of interest; and Aghort is the shortest 
wavelength of said plurality ofl wavelengths of interest. 



The system of claim 26 wherein said plurality of focusing 
elements comprises a plurality of lenslets and wherein said 
display is positioned at a distance Z from said multilevel 



optical phase element, wherein Z 
relationship : 



2T^Z 



is determined by the 



2T^Z 



3X 



.<Z<-4 



long ^2T^ 



3^ 

t short ^2T^ 



wherein T is the periodicityi of said multilevel optical 
phase element Zg is equal to the distance between said multilevel 
optical phase element and said lenslets minus the focal length 



# .3. # 



of said lenslets, Xio^g is ^he largest wavelength of said 



plurality of wavelengths o 



interest; and Assort is the shortest 



wavelength of said pluralii:y of wavelengths of interest. 

The system of claim 25 whe:-ein said multilevel optical phase 
element is constructed suc!i that a magnification produced by 
said plurality of lenslets produces an dispersion element 
substantially equal to the dimensions of each pixel element in 
said display. 



\ 



The system of claim 2 9 wh( 
by the equation: 



■rein said magnification (M) is given 



wherein T is the 
phase element, Z is the d 
element and said display 
said multilevel optical 
the focal length of said 




period 



icity of said multilevel optical 
istance between the multilevel phase 
and 2s is equal to the distance between 

ase element and said lenslets minus 
lenslets. 



The system of claim 25 
element is multilevel in 



ph 



where 



in said multilevel optical phase 
two othagonal directions. 



The system of claim 25 wherein said light source comprises a 
plurality of subsources ^ach subsource having a different 
spectral distribution. 

The system of claim 32 wherein each said subsource is a light 
emitting diode. 

The system of claim 32 wAerein each said subsource is a laser. 



